Children whose language development is not proceeding at the expected rate, but who have no cognitive deficit or other developmental disorder, are considered to have a specific language impairment (SLI). The word specific refers to the supposedly circumscribed nature of the deficits found in SLI: they do not have sensory, cognitive, neurological, or socio-emotional impairments that might account for their language problems. Leonard (1998) describes the history of research and clinical interest in this group of children. Although terms and definitions have changed over the years, one constant has been that the language performance of children with SLI is not commensurate with their nonverbal intellectual ability.
differed by as many as 10 standard score points for children with SLI and as many as 15 points for their age-and gender-matched typically developing peers. The authors further investigated variation in performance on different types of items (e.g., matching, reasoning by analogy, spatial rotation) and the correlations between item types and overall IQ score for the SLI and typically developing groups. Overall, correlations between any particular item type and total scores were lower for children with SLI, and the item types that were more strongly related to total score differed between the groups. Swisher et al. concluded that "even when IQ scores are identical for children with LI and children with NL, the numerical values may mask underlying group differences in skills. " (p. 238) From a clinical standpoint, nonverbal IQ is often considered an indicator of an individual's potential to learn language, as documented and critiqued by Casby (1992) . Swisher et al. (1994) discuss the weakness of this reasoning, and there is a substantial literature arguing against the practice of cognitive referencing (e.g., Cole, Coggins, & Vanderstoep, 1999; Cole, Dale, & Mills, 1990; DeThorne & Watkins, 2006; Fey, Long, & Cleave, 1994) . From a research perspective, setting a nonverbal IQ criterion is, as indicated earlier, a way of ensuring the specificity of SLI. However, a cutoff of ≥ 85 appears arbitrary, given findings such as the data of Swisher and Plante (1993) and Swisher et al. (1994) , the large literature demonstrating that children with SLI have weaknesses in nonlinguistic cognitive skills (see Leonard, 1998 for a review), and evidence that children above and below the cutoff do not differ in their language profiles (Tomblin & Zhang, 1999) or in their response to intervention (Cole et al., 1999; Fey et al., 1994) . Arguably, all a researcher needs to do is rule out mental retardation, in which case the cutoff should be set at 70 but take into account the standard error of measurement of the test being used (APA, 2000) .
The purpose of the present study is to compare scores obtained by the same children on two different nonverbal IQ instruments, and determine whether different tests lead to different diagnostic classifications. Although group differences have been investigated previously, their consequences for diagnostic classification have not. The study involves a relatively large sample, consisting of 204 young adolescents who, at 14 years of age, are older than children in previous studies comparing nonverbal IQ tests. The participants in the current study also represent a wide range of language and cognitive abilities; not only were there typically developing children and children with SLI, but also children with IQs below the SLI cut-off (the NLI group) and a small number of children with low nonverbal IQ in the presence of typical language. We asked the following research questions.
1. Are there differences in the performances of the same children on two different tests of nonverbal IQ, and if so, are the differences greater for children with language impairment?
2. Do children receive the same diagnostic classifications when two different nonverbal IQ tests are used as criteria?
Methods

Participants
The participants in this study were 204 children (mean age of 13.9 years) who were enrolled in a large-scale longitudinal study of language impairment. See Tomblin and Zhang (2006) for a full description of the sampling and testing procedures. The children were a subset of the full sample in the longitudinal study. They were selected to participate in a study of response times at grades 3 and 8 (for details, see Miller, Kail, Leonard, & Tomblin, 2001; Miller et al., 2006) . The subset was selected at grade 3 by including all children who had previously met the criteria for language impairment (described below) and randomly sampling those who did not. All children from this subsample who remained in the longitudinal study at grade 8 were included in the present study. At grade 8, they took two tests of nonverbal IQ; one was used for diagnostic purposes, the other was not. These test scores provided the data to be examined here. The second test was administered in order to obtain a nonverbal IQ measure that did not rely on timed performance, given the focus on experimental response time tasks. The present study takes advantage of the opportunity to examine performance on two tests given concurrently. The tests are described in more detail in the "Instruments" section.
In grades 2, 4, and 8, the participants, like all children in the longitudinal study, received a battery of diagnostic tests that assessed grammar, vocabulary, and discourse in the receptive and expressive modalities. They were also administered selected subtests from either the Wechsler Preschool and Primary Scale of Intelligence-Revised (Wechsler, 1989) or the Wechsler Intelligence Scale for Children-Third Edition (Wechsler, 1991) . At grade 8, the Picture Completion and Block Design subtests of the WISC-III were administered. This test battery was used to classify the participants into categories. The details of the diagnostic scheme, which is summarized here, can be found in Tomblin, Records, and Zhang (1996) .
A cutoff for impaired performance was established in two areas, language and nonverbal IQ. Composite language scores were derived from the receptive and expressive measures in each domain of language (grammar, vocabulary, discourse). These scores were standardized for the entire longitudinal sample of 604 children, yielding 5 Z-scores for each participant. Children who scored more than -1.25 standard deviations below the mean on two or more of the composite measures were classified as language impaired. A standard nonverbal IQ score was derived from the two subtests of the WISC-III. A score of 86 or above was considered "normal," as a score of 85 was not possible in the computation of IQ from two subtests.
These two criteria, language and nonverbal IQ, produced a four-way classification. Participants who scored above the cutoff in both areas were considered typically developing, designated here as NLD. Those who were above the cutoff in nonverbal IQ but below it in language were considered SLI, and those who scored below the cutoffs in both areas were classified as nonspecifically language impaired, or NLI. A small number of children were below the cutoff for nonverbal IQ but above the cutoff for language; this low cognitive group is designated COG. Of the 204 participants in the current study, 116 were NLD, 51 SLI, 27 NLI, and 10 COG according to testing at grade 8.
Instruments
As described above, the Picture Completion and Block Design subtests of the WISC-III were used for the purposes of diagnostic classification. Short forms of the Wechsler scales are often used for research purposes (Kaufman, Kaufman, Balgopal, & McLean, 1996; Sattler, 2001) . Kaufman et al. (1996) reported that the Picture Completion-Block Design dyad was a satisfactory short form for Performance IQ, with a reliability coefficient of 0.88 and correlation with Performance IQ of 0.86 for 14-year-olds.
Verbal directions are used in both the Picture Completion and Block Design subtests. Picture Completion uses a set of colored pictures, each of which is missing a part which the child is asked to identify. This subtest is designed to test fluid intelligence through tapping into perceptual organizational skills (Wechsler, 1991) . The second performance subtest, Block Design, uses a set of two-dimensional geometric patterns, either modeled by the examiner or printed in the stimulus book, which the child must replicate as closely as possible. This subtest is also designed to test perceptual organizational skills (Wechsler, 1991) . Both subtests involve time limits for responding, and in Block Design, the examinee receives a higher score for a rapid, correct response.
The Universal Nonverbal Intelligence Test (UNIT; Bracken & McCallum, 1998) was also administered. This test was developed to meet the needs of measuring general intelligence solely through nonverbal means; item response and presentation are completely nonverbal. The Symbolic Memory and Analogic Reasoning subtests were used. They are intended to measure, respectively, memory and reasoning for symbolic content. Neither subtest places time limits on responses. The UNIT includes an Object Memory subtest that also measures memory for symbolic content, but its reliability is lower than for Symbolic Memory (Bracken & McCallum, 1998) . For 14-year-olds, correlations of the subtests with the Standard Battery Full Scale IQ are 0.73 for Symbolic Memory and 0.77 for Analogic Reasoning.
The Symbolic Memory subtest uses universal black or green symbols of a baby, girl, boy, woman, and man. An examinee is shown a sequence of these symbols for 5 seconds and then required to reconstruct the previously viewed sequence. The purpose of the Symbolic Memory Subtest is to measure "short-term visual memory and complex sequential memory for meaningful material" (Bracken & McCallum, 1998, p. 3) . The Analogic Reasoning subtest consists of presenting "incomplete conceptual or geometric analogies in a matrix format" (p.
3) that involve common objects and novel geometric figures. The examinee is asked to respond by pointing to the correct choice from four options to complete the analogy. The purpose for this subtest is to measure symbolic reasoning as a way to assess fluid intelligence (Bracken & McCallum, 1998) . Neither of the subtests is timed, but the stimulus sequence in Symbolic Memory is exposed for 5 seconds and then covered.
The UNIT is less well-known in the language disorders literature than the Wechsler scales. However, in a recent review of 16 tests of nonverbal ability, DeThorne and Schaefer (2004) included both the UNIT and the WISC-IV, successor to the WISC-III, among the four tests recommended for use in evaluating children with language impairment, based on overall design and psychometric properties. Table 1 provides a summary of several reliability characteristics of the subtests used in the current study, as well as composite scores. Each test manual also provides several measures of validity. Most of these measures are not reported for individual subtests, or for the combination of two subtests used in the current study. Selected data are presented here to confirm that the tests have generally acceptable validity.
In concurrent validity studies (Wechsler, 1991) , the WISC-III correlated moderately to highly with two other Wechsler tests, the WISC-R (Wechsler, 1974) and Wechsler Adult Intelligence Scale-Revised (WAIS-R, Wechsler, 1981) . Table 2 shows the correlations with these tests for the WISC-III performance IQ (PIQ) and the two relevant subtests, as well as the correlation between WISC-III PIQ and the Nonverbal Reasoning Scale of the Differential Ability Scales (Elliott, 1990) . All correlations were moderate to high.
The UNIT manual (Bracken & McCallum, 1998) reported concurrent validity with the WISC-III for a sample of children with learning disabilities. The corrected correlation between the UNIT Standard Battery Full Scale score and the WISC-III PIQ was 0.76. In addition, correlations with the Woodcock-Johnson Tests of Achievement -Revised (WJ-R, Woodcock & Johnson, 1989 /1990 ) were compared for the UNIT and WISC-III in a sample of children with learning disabilities. The UNIT Standard Battery Full Scale score had corrected correlations of 0.51 and 0.37 with the WJ-R Broad Knowledge and Skills composites, respectively. The WISC-III PIQ correlated with Broad Knowledge at 0.67 and Skills at 0.18. The concurrent validity of the UNIT was also evaluated using the Kaufman Brief Intelligence Test (K-BIT, Kaufman & Kaufman, 1990) . The corrected correlation between the UNIT Standard Battery Full Scale score and the K-BIT IQ Composite was 0.82.
Both the WISC-III and UNIT reported test results from samples of children with speechlanguage disorders. For the WISC-III, only composite scores were reported. A sample of "44 multiply handicapped children aged 6-13 years (median = 9 years) with primary diagnoses of expressive or receptive language disorders" (Wechsler, 1991, p. 215 ) had a mean PIQ of 78.2 (SD = 17.1) and a mean verbal IQ of 69.2 (SD = 12.4). For the UNIT, "a sample of 57 examinees diagnosed with communication disorders and who were receiving special services for persons with speech and language impairment" (Bracken & McCallum, 1998, p. 163 ) were compared to a matched control group. For Symbolic Memory, the clinical group's mean was 9.49 (SD = 3.04) and the control group's mean was 10.04 (SD = 3.12). For Analogic Reasoning, the mean of the clinical group was 8.40 (SD = 3.35) and the mean of the control group was 10.04 (SD = 3.06). In summary, both the WISC-III and UNIT appear to have adequate reliability and validity, and to be suitable for testing individuals with language impairment.
Procedure
The tests, as part of a larger battery of tests and tasks, were administered individually by trained examiners who visited the child's school or home in a customized van. The WISC-III subtests were administered before the UNIT subtests, and usually on different days, although in a few cases, more than one session was conducted on the same day for logistical reasons. Table 3 shows means and standard deviations for IQ scores and subtest scores in each group. It is clear from inspection of the means that UNIT IQ scores are noticeably higher for the NLI and COG groups. A mixed-model ANOVA with diagnostic category as the between-subjects factor and test score as the within-subjects factor confirmed this observation. There was a significant main effect of group (F (3, 200) = 53.06, p < .001, partial η 2 = 0.44), and a significant main effect of test (F (1, 200) = 12.38, p < .001, partial η 2 = 0.06). The group by test interaction was significant (F (3, 200) = 15.88, p < .001, partial η 2 = 0.19), indicating that the difference between test scores was not the same for all groups. Post-hoc analyses using the unequal N HSD test showed that the NLD group's scores on the WISC-III and UNIT did not differ at α = .05, but the SLI scored higher on the WISC-III, and the NLI and COG groups scored higher on the UNIT.
Results
Difference scores were computed by subtracting the UNIT IQ score from the WISC-III score for each individual. Boxplots showing the distribution of difference scores for each diagnostic category (with WISC-III score as criterion) are found in Figure 1 . The median differences were 3 for NLD, 2 for SLI, -14 for NLI, and -15.5 for COG.
To further explore relationships between the tests for the four groups, a series of Pearson correlations were computed. Correlations of WISC-III scores with UNIT scores are shown in Table 4 . For the entire group, r = 0.41, p < .001. This is a smaller correlation than the 0.76 reported by Bracken and McCallum (1998) between the UNIT Full Scale IQ and the WISC-III Performance IQ for children with learning disabilities. Scores on the two tests were significantly correlated only for the NLD group, and this correlation was of medium magnitude (Cohen, 1988) . The COG group had a correlation of similar magnitude, but due to the small n, it did not reach significance, and should be interpreted with caution. The association between scores was more noticeably attenuated in the SLI and NLI groups.
In order to determine how the differences in IQ scores could affect classification of individuals, the numbers of individuals in each category according to each test were cross-tabulated, as shown in Table 5 . The top panel of Table 5 shows the results of applying a cut-off of ≥ 85 for each test (for the WISC-III, 86 was the cut-off, but was functionally the same as 85, because the latter score could not occur). A small number of individuals in the NLD group, only 6%, would have been classified as COG using the UNIT, and 16% of the SLI group were reclassified as NLI. In contrast, 74% of the NLI group were reclassified as SLI, and 80% of the COG group were reclassified as NLD.
It is possible that with different cut-offs, fewer individuals would be classified differently by the two tests. The results of setting cut-offs at 80 and at 70 are shown in the middle and bottom panels, respectively, of Table 5 . As the cut-off goes down, more children are included in the NLD and SLI categories, and fewer in NLI and COG, by definition. With 80 as the cut-off value, again relatively small percentages of individuals with NLD (2%) and SLI (12%) changed classification, compared to 72% of the NLI group. Only 3 individuals were classified as COG by the WISC-II at this cut-off and 2 of them were reclassified by the UNIT. When 70 was used as the cut-off, 4% of the NLD group and 11% of the SLI group changed. No one was classified as COG by the WISC-III at this cut-off, and only 3 were classified as NLI; all 3 were reclassified as SLI according to the UNIT.
Discussion
The first research question asked whether there were differences in the performances of the same children on two different tests of nonverbal IQ, and if so, whether the differences were greater for children with language impairment. The results suggested that performance on the two tests was different for all except the typically developing group, which was unique in showing no significant difference between mean test scores as well as a significant correlation between the two tests. The most extreme discrepancies between test scores were found in the NLI and COG groups. The SLI group demonstrated a significant mean difference between their scores on the two tests, but the distribution of their difference scores was more similar to the NLD group than to the NLI and COG groups (see Figure 1) . The average discrepancies between the test scores were not tightly linked to language status, as the COG group (with normal language) was more similar to the NLI group and the SLI group (with low language) was more similar to the NLD group.
Some differences between test scores are to be expected due to measurement error alone. The test-retest reliability of the subtests is reasonable, but far from perfect; therefore, we would expect discrepancies between two administrations of the same test, as well as between two different tests. Also, because the children were initially categorized based on their WISC-III scores, regression to the mean might contribute to the higher UNIT scores of the lower-scoring NLI and COG groups. Still, the differences between the tests are unlikely to be due entirely to measurement error. Standard errors of measurement are not available for the pairs of subtests that were used, but based on the SE M s for the subtests and for composite scores, they probably would not be much greater than 5. The mean and median group differences for the NLI and COG groups were more than twice that value.
The source of differences between the two tests, whether due to error, true score differences, or both, is to some extent irrelevant. The differences exist, and the examination of the second research question showed that these differences led to different diagnostic classifications for a non-trivial number of individuals. Few children with NLD changed classification when the UNIT was used as a criterion in place of the WISC-III, and this result is not surprising given the small differences between test scores for the NLD group. Depending on the cut-off used, 11 to 16% of individuals in the SLI group were reclassified as NLI. More strikingly, nearly three-quarters of the children with NLI were reclassified as SLI, and most of the children with COG status were reclassified as NLD. These results suggest that comparability of participants across studies cannot be assumed when different tests are used. The current findings add two more tests to the list of those that have been shown not to yield equivalent scores (Swisher & Plante, 1993; Swisher et al., 1994) . Far from trying to construct lists of "good" or "bad" tests, however, our interpretation is a more general one: any two tests are likely to yield different results for a sample of children who are not typically developing. It follows, therefore, that children with SLI in one study are not necessarily comparable to children with SLI in another study where a different nonverbal IQ test was used.
The results of the current analyses do not tell us why scores differed on the two tests. The tests themselves differ in several ways. The Block Design and Picture Completion subtests from the WISC-III are both intended to assess perceptual organizational skills (Wechsler, 1991) . The subtests are presented to the examinee with a set of verbal directions and an example given by the examiner. For the Block Design subtest, bonus points are awarded for correct answers given within a certain time limit. It is possible that the examinee may use verbal mediation on the Picture Completion subtest but it seems unlikely that verbal mediation would be used for the Block Design subtest. For both of the WISC-III subtests time constraints are emphasized and verbal instructions are used.
According to the test developers, the Symbolic Memory and Analogic Reasoning subtests of the UNIT assess three different skills (Bracken & McCallum, 1998) . The Symbolic Memory portion of the UNIT evaluates short-term visual memory and complex sequential memory and the Analogic Reasoning subtest taps into the examinee's symbolic reasoning skills. Both of the subtests have demonstration and sample items at the beginning of the subtest to clarify the examinee's understanding. There are also checkpoint items to provide additional opportunities to ensure that the participant understands the task. No bonus points are awarded and there are no time constraints given for the examinee to provide an answer, although in Symbolic Memory, the stimuli are exposed for a limited time. Non-verbal directions are given to the participant through the use of gestures and the stimulus book. It appears to be possible that the examinee may use verbal mediation in both the Symbolic Memory and Analogical Reasoning subtests.
The WISC-III and UNIT subtests described here, then, differ in potentially important ways. The underlying abilities that they are intended to measure are different, but they also differ in more superficial (but more observable) aspects. Speedy responses are rewarded on the WISC-III but not the UNIT (note, however, that the complete nonverbal batteries of each test include both timed and untimed subtests). The UNIT is completely nonverbal, in that the examiner's instructions as well as the examinee's responses are given nonverbally, whereas the WISC-III employs verbal instructions.
Research is needed to determine how such differences between tests affect the performance of clinical groups and individuals. Intuitively, it seems that the use of verbal directions could place children with language impairment at a disadvantage. In this study, however, children with SLI performed slightly better on the WISC-III, making a simple explanation relating verbal instructions to poorer performance unlikely. Time constraints on tests might also affect performance differentially. Children with SLI have been found to have slower processing speed than typically-developing peers on many tasks, including some that do not involve language (Kail, 1994; Kohnert & Windsor, 2004; Miller et al., 2001; Miller et al., 2006; Montgomery, 2005; Windsor & Hwang, 1999) . Miller and colleagues (2001; found that children with NLI were also slow processors. If speed of processing is a problem for children with language impairment, they may be at a greater disadvantage on tests that reward rapid responding. Again, however, the children with SLI in this study, as a whole, were not adversely affected by the time limits of the WISC-III.
The finding that children with SLI performed better on the WISC-III whereas children with NLI and COG performed better on the UNIT suggests that the interaction between characteristics of tests and characteristics of individuals is complex. This interpretation is consistent with research by Colozzo and Johnston (2004) suggesting that use of a verbal strategy for a supposedly nonverbal task hinders performance for most, but not all, children with SLI. Thus, the degree to which a particular task elicits or favors verbal mediation is a factor that may be important in understanding differences in nonverbal IQ scores, but is more difficult to evaluate than the use of verbal instructions or the presence of time limits.
The foregoing discussion is not intended to suggest that one test is better than another. Rather, we conclude, based on our results and the literature on this topic, that there is no one test that is a "better" measure of nonverbal intelligence for all individuals. The assumption that nonverbal intelligence is a construct that can be reliably assessed with different instruments may hold for typically developing children (although even that is debatable), but the assumption does not hold for children with language impairment, particularly those who score relatively low on one or more nonverbal IQ tests. This study complements a growing body of evidence that nonverbal IQ is not a good predictor of who will benefit from language intervention (Cole et al., 1999; Cole et al., 1990; DeThorne & Watkins, 2006; Fey et al., 1994; Swisher & Plante, 1993; Swisher et al., 1994) . Therefore, it behooves clinicians to be prepared to discuss issues regarding nonverbal IQ and its use as a criterion for eligibility for services. It is also incumbent upon researchers studying children with SLI to carefully consider and justify decisions about whether or not to assess nonverbal IQ, and the purpose of such testing (e.g., to rule out mental retardation, to equate groups). If nonverbal IQ is assessed, the choice of test should be informed by a good understanding of the available options (DeThorne & Schaefer, 2004) as well as the limitations of such testing. Distributions of differences between WISC-III and UNIT scores by group. Boxplots show medians (square marker), 25 th to 75 th percentile range (box), non-outlier range (whiskers), and outliers (round marker). 
